Abstract: This research is to analyse the existing cooperation between universities and the construction industry and to investigate what is the most effective model for long-term cooperation between an academic university and the private construction sector. The current article describes the human resources management tools to be used by employers to create interrelations between the paid salaries and productivity, thus providing both individual and corporate results. The suggested different tools contribute to keeping employees satisfied and motivated, simultaneously properly balancing productivity and individual earnings. The researchers conclude that it is necessary to create a new model for personnel selection and a new approach to stimulate motivation and maintenance within the construction industry. In order to respond to the needs of the sector for professionals and the required increase of the qualifications of the mentioned specialists, it is necessary that the country improves the level of education of the future professionals for the construction industry and changes the system of testing their professional qualifications, which means cooperation between the educational institutions and the industry. The suggested cooperation model by authors may provide a general guideline for further detailed researches and its implementation may help similar-sized economies to make possible national adjustments. The implementation of this model in bigger and/or developed economies should be justified by separate additional research.
Introduction
The situation in the Latvian labour market continues to improve as employment is increasing and unemployment is decreasing, however, since 2015, employers have been discussing the shortage of qualified labour force, the increasing demands of potential employees, the turnover of existing staff and free access to other EU markets with better job offers.
Assessing the situation in the construction industry, the observation shows a high human resource turnover and a lack of qualified and motivated staff. The researchers conclude that it is necessary to create a new model for personnel selection and a new approach to stimulate motivation and maintenance within the construction industry. In order to respond to the needs of the sector for professionals and the required increase of the qualifications of the mentioned specialists, it is necessary that the country improves the level of education of the future professionals for the construction industry and changes the system of testing their professional qualifications, which means cooperation between the educational institutions and the industry.
The business ecosystem (researched by Isenberg [1] ) plays an important role in the cooperation between the educational institutions and the industry on various levels, and it mostly encompasses a social and economic environment (based on Triple Helix conception [2] ) that affects the local businesses. According to Mangiaralardo and Micelli [3] , the construction industry has to undergo a radical change, taking into account new social, cultural and economic aspects.
To facilitate the competition, a system must be created where each person that is employed in the construction field must prove his/her level of professional qualities. As a result, there are changes in the business environment and technologies and there appears to be an understanding within the human resources of companies on how to properly manage the staff to reach the required results by constantly adjusting and developing the approach. The professional requirements also undergo changes where new levels of competence and professional approaches are expected; here, the cooperation between the educational institutions and the industry plays a significant role.
Furthermore, this article is describing the human resources management tools to be used by employers to create interrelations between the paid salaries and productivity, thus providing both individual and corporate results. The suggested different tools contribute to keeping employees satisfied and motivated, simultaneously properly balancing productivity and individual earnings.
The aim of this research is to analyse the existing cooperation between universities and the construction industry and to investigate what is the most effective model for long-term cooperation between an academic university and the private construction sector. This research makes an assessment of university-industry cooperation by focusing on what the participants, faculty members and companies and their employees actually get out of their cooperation and to determine how participants in university-industry cooperate: faculty members and companies rate the relative importance of cooperation reasons and make a new cooperation model for achieving the strategic goals of stakeholders.
Research Methodology
The methodology used for this research is an interpretative research paradigm where an activity of an individual as a social phenomenon is considered; here, an individual is expressing oneself in a certain social environment and context [4] . The study is based on parallel use of quantitative and qualitative methods. Qualitative and quantitative data are concurrently gathered, then summarised and analysed mostly based on case studies in order to integrate the study results into a comprehensive human resource development model. The researchers aim to reach a conclusion based on the cooperation between the educational institutions and the construction industry. In the course of the study, the triangulation method is applied by carrying out the empirical study and using the study results obtained through expert interviews and from focus groups.
Analysis of the Construction Industry of Emerging Small Economies

Analysis of Construction Industry Cases in Latvia
The authors have reviewed and analysed the main figures within the industry-turnover in total, the number of construction companies and the industry division in terms of scale. According to the Law on the Annual Financial Statements and Consolidated Financial Statements, there are four groups of undertakings-large companies are considered the ones that annually exceed two of the following three indicators: the total balance sheet of EUR 20 million, the net turnover of EUR 40 million and the total number of employees-250; medium-sized enterprises are companies that do not exceed two of the above-mentioned three indicators and exceed two of the following three indicators: the total balance sheet of EUR 4 million, the net turnover of EUR 8 million and 50 employees; the companies that do not exceed two of the above mentioned indicators are considered small. Micro undertakings are all those that do not fulfil the requirements that are needed to access the group of small entities (based on [5] ).
The research period is from January 2016 until June 2018, with the analysis of statistical data for the period from 2006 to 2017.
The desk research started on April 2016 with analysis of the current situation and the detection of the main factors that affect University-Construction Industry Cooperation. Initially, three (Finland, Ireland and Netherlands) developed economies and one emerging (Latvia) economy that either have similar demographic or geographical scale were compared. According to Bosma and Amorós [6] , The Netherlands, Ireland and Finland are innovation driven economies, while Latvia is among countries that are efficiency driven. Erkut [7] found that economists from efficiency-driven countries see bigger opportunities for potential entrepreneurs in these economies than in other stages of economic growth. It may be more common for innovation-driven economies to have entrepreneurs who are scientists or engineers, or entrepreneurs who can commercialize the ideas of scientists and engineers with their firms.
The statistical data of the demographics, economics, labour costs, education, level of trust in state institutions and distribution of the EU funds was analysed (Tables 1-3) . Comparing different indexes of costs of living, rent, groceries, restaurant price and local purchasing power, it appeared that residents of Latvia enjoy about a 40%-50% lower cost of living and pricing, whilst on the other hand, residents of Ireland, Finland or Netherlands pose double purchasing power [13] . This data supports authors' assumption that emerging economies should improve via stimulation of productivity. That, in turn, should source its growth in well-educated and professional human capital.
The Netherlands has 12 universities that were included in the Times Higher Education World University Rankings 2016 Rankings -2017 (seven are in the top 100). Ireland and Finland each have nine universities ranked (one in the top 100 per country), while Latvia has only two universities ranked at all and these educational entities are placed at the 801st +. Data related to the ranking of the universities in the four observed countries is displayed in Figure 1 . The low level of the education creates a vicious circle where unskilled and unmotivated young professionals are not able to contribute to the development of the economy in general, not to mention a particular industry (Based on World University Rankings 2016-2017). all and these educational entities are placed at the 801st +. Data related to the ranking of the universities in the four observed countries is displayed in Figure 1 . The low level of the education creates a vicious circle where unskilled and unmotivated young professionals are not able to contribute to the development of the economy in general, not to mention a particular industry (Based on World University Rankings 2016-2017). The level of trust in National institutions in Latvia is less than that of the EU average, however it shows a moderate improvement. Despite the positive change in the perception and trust in institutions, both of these factors are far behind those of the developed economies.
The other significant point that affects Latvian economy is the receipt and distribution of the EU Funds. In 2007-2013, Latvia received 4.6 billion Euros and the budget plan was made to provide 5.63 billion Euros in 2014-2020 from European structural and Investments funds. For instance, COHESION POLICY FUNDING as a percentage of governmental capital investment in 2007-2013 was as following: Ireland-0.7 %, the Netherlands-0.4%, Finland-1.7% and Latvia-50.5%. According to the indicative plan of the Central Finance and Contracting Agency (CFCA), the major part of the tendering process started in 2016 or is planned to be started in 2017, which means that it will cause a rush in the realization of these projects, requiring them to be completed within three years instead of six years (Based on Infographics about EU Funds in 10 years in Latvia [15] ).
After the statistical data was structured and analyzed, authors concentrated on the detailed study of the construction industry of Latvia, trying to determine the main challenges it faces. For that purpose, the authors analysed construction enterprises for the period from 2014 to 2017 (including) and interviewed industry professionals and academic experts to evaluate the employee turnover rate (Tables 4 and 5 ). The level of trust in National institutions in Latvia is less than that of the EU average, however it shows a moderate improvement. Despite the positive change in the perception and trust in institutions, both of these factors are far behind those of the developed economies.
After the statistical data was structured and analyzed, authors concentrated on the detailed study of the construction industry of Latvia, trying to determine the main challenges it faces. For that purpose, the authors analysed construction enterprises for the period from 2014 to 2017 (including) and interviewed industry professionals and academic experts to evaluate the employee turnover rate (Tables 4 and 5 ). The results showed that the most unstable situation appeared to be with the blue collars who are mainly motivated by wages. On the other hand, licensed professionals with higher education maintain a more loyal attitude to the company that they work for. The study also showed other factors apart from salaries that keep the employees with higher education motivated. It is important to underline here that the study was focused on the period of the last few years; this means that the complicated and tough world crisis period of 2008-2010 was excluded. However, the crisis left a deep impact on the small emerging economy (of Latvia) when the volume of the whole construction sector dropped by almost 57%, forcing the most capable and active professionals to look for new opportunities outside Latvia, exploring big markets of the UK, Scandinavia, Germany, Russia etc. (based on [16] ).
There are 5223 active registered construction companies in Latvia (based on Construction sectors of Latvia development strategy 2017-2024 [17] ). This figure has remained almost the same for the last three years, absorbing minor fluctuations that can be ignored. The total turnover of the construction industry remained the same in 2014 and 2015, standing at about EUR 1.75 billion, while it experienced a sharp decline of almost 19% in 2016, reaching the pivot of a bit above EUR 1.4 billion. The first three quarters of 2017 summarised the overall construction product at few points below EUR 1.2 billion, indicating that 2017 will show a recovery and may get close to the results of 2016.
There was a minor overall price increase of about 2% when comparing the data for 2014 and up to 10% in 2017. However, the growth of wages and salaries for the same period was more than 16%. Keeping in mind that the construction industry is mainly based on long-term projects, the statistical data for the certain period actually reflect 6-12 month old real data. This peculiarity, in combination with the number of started projects and final distribution of EU funds within the economy, indicates the problem in labour force and its adequate costs. Another issue that has a direct impact on the construction costs in general and wages and salaries, in particular, is the shadow economy. Wages that are paid in cash are still a problem within the industry. Latvia introduced a lot of resources in fighting this situation. As a positive result of the effort, the amount of wages and salaries paid officially increased. However, this has a serious impact on the employer's costs for the employee since Latvia has a high tax burden of about 78% above the net remuneration that the employee receives.
Based on the aforementioned factors, the authors conclude that social aspects (especially the educational level of human resources and the way of management) have an important impact on the development of construction companies. Thus, social innovation should be incorporated and taken into account forming further development strategy for the construction industry in the emerging small economies. The authors support the concept of deeper involvement of the construction companies in the social innovation processes, as presented in the Matrix of businesses with the social mission on the immature state of the key market [18] , that in its turn should improve both the quality and productivity of the human potential within the industry.
According to the industry's data and expert opinions, there was a high staff turnover ratio, especially for the blue-collar employees who are mainly motivated by the size of their salaries. The flow of engineers or other employees with a higher education was not that high. It is also based on different reasons, not only salary, when a decision is made to stay in the company or change jobs. Based on the received data, the authors decided to concentrate on motivational factors affecting engineers in order to develop a cooperation model between the academic world and the industry that should provide additional incentives and improve the situation with human resources in a small emerging economy.
Legislation Framework Analysis
The strategy for the development within the construction sphere in Latvia for the years 2017-2024 emphasises that in the nearest 10 years, the engineering technical knowledge of the industry shall integrate with new competencies: ICT technologies, smart production, energy saving, building of passive houses. Therefore, educational institutions shall improve basic and new technology programmes along with introducing new social and digital competencies. An enhanced interest in the construction sphere shall be promoted among potential students and future professionals. New architects and construction engineers shall see the industry as constantly developing and, at the same time, a safe and motivating environment. It is very important for the industry to attract the most talented youth in the future, therefore the country shall establish a scientific educational centre in order to create primary interest, where children would learn interesting facts about the industry and production of construction materials, the history of the construction industry in Latvia in an entertaining manner and obtain primary construction skills.
The objective of the European Commission is to promote a favourable framework to boost competitiveness and support sustainable growth in the sector. The strategic objectives of the Latvian construction sector support the goals of the European Union's construction sector 2020, which are emphasised in the context of this research as follows: to improve the human capital database in the construction sector; to improve resource efficiency; to promote the competitiveness of EU construction companies globally.
Thus, the authors decided to investigate what is the most effective model for long-term cooperation between an academic state school and the private construction sector. According to expert opinions and the results of the survey conducted by the authors, the cooperation should solve the following tasks:
(a) support and develop the industry; (b) attract more prospective students to the technical universities; (c) involve students in real and ongoing projects from the very beginning of their studies; (d) assist students in choosing a professional field that fits both their interests and abilities; (e) improve communication and increase the involvement of the academics in strategic and operational challenges of the industry; (f) increase the competitiveness of the particular industry and the state; (g) attract more investments into both scientific researches and the construction sector.
Key Literature Studies on Future Competencies for Construction Industry Employees
Employees create a benefit for the enterprise and its profit; otherwise, the result of their activity causes losses. As Hill and Jones [19] declare, "Effective use of the human resources is essential for the competitiveness of the enterprise". Caputo and Pizzi [20] found that the number of employees is one of the main factors that affects a company's performance. Effective management of human capital is an integral part of the enterprise management, allowing goals to be achieved.
T. Schultz in 1979 and G. Becker in 1992 were awarded the Nobel Prize in Economics for the elaboration of the human capital theory. According to the conclusions of G. Becker, human capital analysis can help in explaining various regularities in the labour market and in the national economy as a whole. The term "human capital" is used in the context of investments, with contribution to employee growth, development and activity promotion since the return on investments manifests itself in the results of the enterprise activity-by educating individuals on their skills and knowledge, this increases the productiveness of its economic activity [21] .
The ecosystem of an enterprise has been analysed since the early 21st century, and Isenberg [1] is considered as one of the founders of the idea of enterprise ecosystems who back in 2011 in his article "How to Start an Entrepreneurial Revolution", emphasised the essential meaning of the entrepreneurial environment (ecosystem) in the development of the enterprises, putting a special accent on the meaning of the financial and human resources (From reports and presentations on c [22]).
In the late 20th and early 21st century, the cooperation of academic organisations and the industry resulted in a different viewpoint, taking into account the global tendencies and most actual initiatives of the European Union, which characterise the future development of Europe and where academic organisations have an essential role in its implementation, hence the activity of academic organisations transformations [19] : the learning process and its implementation are constantly being improved, didactics of universities and colleges being changed and the role of collaboration between academic organisations and the industry becomes even more important.
Universities of the third generation are being established where cooperation with the industry becomes a third pillar along with the classical ones-studies and scientific activity [23] .
According to Lee [24] , the experiment of university-industry collaboration has been under way for nearly 20 years and it is appropriate to examine its history relative to actual benefits and draw inferences about the future of their collaboration. The initial wave of policy research in this area has produced a reasonably good understanding of what structural adjustments are needed when universities and the industry collaborate, and what institutional self-interest, together with cultural bias and prejudices, they must overcome if collaboration is to become a successful enterprise [25] .
Lee [24] has made a table that summarizes the underlying motivations of university faculty and firms when collaborating on research and development projects. The table (Table 6) shows the motivation reasons which are listed in hierarchical order, from the most important to the least important. For faculty members, the most important reasons, the top four on the list, in collaborating with the industry are reasons of academic basic research. This must be reassuring to the academic community. Fortunately, too, the least important reason to these faculty members is entrepreneurial opportunity. When competing against the need for research support, pedagogical functions and outreach obligation also take a back seat [24] . 
Analysis of University-Industry Cooperation Models
Following the expected research results and academic findings such as JinHyo Joseph Yun [26] , DongKyu Won and Kyungbae Park who developed a conceptual model that allows him to forecast the dynamic effects of open innovation using a model-based analysis approach [26] , the authors suggest their own developed model of cooperation between the private construction sector and the academic institutions in the small emerging economies.
According to Grant and Baden-Fuller [27] , large companies have pulled back their corporate borders through outsourcing and divestment of "non-core" activities and have increasingly cooperated with other companies in order to engage in activities and access resources outside their own boundaries.
Many scientists (e.g., Maietta 2015 [28] ) have examined another aspect of the activities that companies do not care about by themselves only-collaboration with universities. According to scientists' research (Cohen et al., 2002 [29] , Mansfield, 1995 [30] , Rosenberg and Nelson, 1994 [31] ), university-industry collaborations in science and technology-based industrial sectors has long been recognized as an important source of economic growth [29] .
Firms with strong scientific research focus may depend less on university collaborations for scientific novelty because these firms typically engage internal scientists: (1) to develop the basic scientific knowledge and know-how that may overlap with university research, and (2) to act as boundary spanners who can draw on scientific resources and expertise from the broader scientific community. On the contrary, firms with a strong technological recombination focus enjoy greater benefits from university collaborations because the experimental problem solving approach that is emphasized in technological recombination facilitates the process of translating scientific discoveries into technological innovations [32] .
The authors offer the promotion of cooperation between the academic organisation and the industry which is aimed at national economy development, certain national economy (production areas) development or renewal and knowledge transfer and build-up (development of intellectual capital), thus forming a University-Industry cooperation model. This creates a mutual profit because of the industry's access to talented and qualified labour force; on the other hand, it is impossible for the academic organisation to conduct research projects without partners from the industry-both the industry and the university possess understanding about the need for a dual education programme.
Cooperation models, cooperation promotion and motivation events are examined (awareness of the good practice of Latvia and other countries, data summary and theoretical grounding) along with the experience of foreign countries in the field of forming cooperation models between academic organisations and the industry in the context of the ecosystem of innovations.
A variety of cooperation models was analysed within the research: Carnegie Mellon University experienced U.S. construction engineers' work with colleagues in Israel, Brazil and Turkey, Strabag has several different cooperation programs, Vinci Construction signed a memorandum of understanding with the University of Malay, HOCHTIEF is one of the founding members of ENCORD (European Network of Construction Companies for Research and Development), etc. After analysing the university-industry cooperation models, the authors concluded that most of them are conducted by the companies with a turnover several times exceeding the budget of Latvia or another similar economy. This can be explained by the knowledge that the mentioned economies possess under globalization that is supported by multinational corporations [4] . However, the models that are used by global corporations acting in large scale economies should be reviewed and adjusted for the small markets.
The following questions were discussed in the current research:
What is the right cooperation model for a small emerging economy that faces various challenges and develops in an unstable environment? What are the risks to eliminate and what are the strengths to leverage?
Labour Force Competencies for the Construction Sphere and Market Analysis and New Multi-Competence Development Necessity
The authors analyse necessary labour force competencies for the construction sphere and market and assess the necessity of a new multi-competence development, which is important for entrepreneurship development.
Regarding education in Latvia, the theoretical base is adequately well developed in various professions, yet new specialists often lack practical knowledge and skills right after graduation.
Qualified human resources are the milestone of development, promoting persistence and competitiveness for both construction entrepreneurs and construction sphere development as a whole. The goal here is to have highly qualified specialists in every construction profession, from drivers, architects and construction engineers to construction workers. A qualified worker in the industrial meaning is a highly-motivated person who is willing to belong to the construction industry, possessing good theoretical base matching world development tendencies and the ability to use theory in practice and recognising his/her professional liability. At the moment, there are about 70,000 employees in the construction sphere, of which 8500 certified construction specialists are listed in the Register of Construction Specialists (highly-qualified specialists and drivers). Construction and production of construction materials are the labour force consuming spheres where demand for qualified specialists in the competing market environment will increase (based on [5] ).
During January-May 2018, the authors conducted 17 interviews. Among the interviewed persons, there were 12 top managers from private construction companies and five representatives of the academic staff from the Faculty of Civil Engineering of Riga Technical University. The following main ideas were discussed during the interviews:
(1) There is a difference between the perception of academics and industry representatives as to the professional competence and knowledge quality level of the newly graduated students. The top managers from private companies consider it as not sufficient, while Riga Technical university professors evaluate it as good when the best students are equal or even surpass alumni from West European universities; (2) The University thinks that a broad general basis allows students to be better prepared, while the industry wants them to be particularly provided with extensive knowledge in the profession that they choose; (3) The cooperation between universities and the industry is more exceptional rather than routine. There are no special programs or other platforms where both parties can cooperate; (4) On the academic side, there is a shallow understanding of reasons why employees leave their companies. According to the industry, the main reasons are: inadequate remuneration, lack of growth, intensive load, lack of professional challenges, availability of jobs abroad; (5) There is a lack of professional personnel in the construction sector; (6) The industry suffers from both low productivity and poor efficiency; (7) Companies are interested in cooperation with universities to develop and attract young professionals; (8) The University should have more financial freedom and should attract more private customers so that it can raise the quality of students' knowledge instead of chasing the quantity; (9) The university believes that students should obtain broad range education, the scientific and professional basics and the ability to adapt. The post graduates should develop necessary skills by themselves while working. Whereas, the private sector representatives want the students to be prepared for work in real conditions having necessary (specific) knowledge for the profession that they choose.
The statistic survey among construction companies was conducted based on the interviews and 411 respondents confirmed the issues that were raised and discussed in the interviews.
The survey results outlined the following major factors affecting the motivation and engagement of the white-collar employees:
(1) The most important motivators for the construction sector are financial remuneration, social package and professional challenges and growth; (2) 94.5% of the respondents agreed that newly post-graduated engineers are not able to work independently for the first five years; (3) The level of the educational and professional readiness of students is not sufficient; (4) There is a huge lack of professionals in all fields. The open EU labour market incites the workforce's outflow to the developed and big economies; (5) The leading opinion of the sector is that the existing bureaucracy in the field hinders rather than assists; (6) 71% of the engineers agree to share their knowledge and cooperate with the university; (7) The productivity of the blue collars is affected by the professional skills of the foreman (8) 61% consider that the received salary corresponds with his/her knowledge and performed work.
The interviewed employees with longer experience in the workplace and a more responsible position pointed out that their professional skills and competencies were not properly used at work ( Figure 2) ; when evaluating their willingness to interact and asking whether those individuals would be willing to share their knowledge with the university to share their practical knowledge with students studying construction, the conclusion was (Figure 3 ) that the interviewed professionals would like to do it (in the graphs, the concentration of dots indicates consent, and the greater the acceptance is, the closer the curves come to each other, as well as the put together parameters: positions and work experience in the industry/workplace).
The third diagram (Figure 4) shows that senior executives, regardless of their experience in the company or industry, in 61% of their responses indicate that their colleagues were not able to work independently after graduation; in 56% of cases, the respondents agreed that their colleagues could work independently after at least 10 years of experience. This opinion of industry respondents also justifies the opinion of the educational institution officials who pointed out that it is impossible for a higher educational institution to meet the industry's desire to have absolutely prepared graduates since at least 5-10 years of practical experience in the industry is necessary to work independently. The third diagram (Figure 4) shows that senior executives, regardless of their experience in the company or industry, in 61% of their responses indicate that their colleagues were not able to work independently after graduation; in 56% of cases, the respondents agreed that their colleagues could work independently after at least 10 years of experience. This opinion of industry respondents also justifies the opinion of the educational institution officials who pointed out that it is impossible for a higher educational institution to meet the industry's desire to have absolutely prepared graduates since at least 5-10 years of practical experience in the industry is necessary to work independently. The third diagram (Figure 4) shows that senior executives, regardless of their experience in the company or industry, in 61% of their responses indicate that their colleagues were not able to work independently after graduation; in 56% of cases, the respondents agreed that their colleagues could work independently after at least 10 years of experience. This opinion of industry respondents also justifies the opinion of the educational institution officials who pointed out that it is impossible for a higher educational institution to meet the industry's desire to have absolutely prepared graduates since at least 5-10 years of practical experience in the industry is necessary to work independently. The fourth diagram ( Figure 5 ) supplements the previous one because 47% of the respondents admit that there is a shortage of skilled employees in the company; only the younger specialists evaluate the situation in a more positive way, while the specialists with long experience in the industry evaluate the lack of readiness of human resources to perform their duties. To analyse the obtained data, the authors use multiple correspondence analysis (MCA). This is a data analysis technique for nominal categorical data that is used to detect and represent underlying structures in a data set. Analysing the indicator matrix allows the direct representation of individuals The fourth diagram ( Figure 5 ) supplements the previous one because 47% of the respondents admit that there is a shortage of skilled employees in the company; only the younger specialists evaluate the situation in a more positive way, while the specialists with long experience in the industry evaluate the lack of readiness of human resources to perform their duties. The fourth diagram ( Figure 5 ) supplements the previous one because 47% of the respondents admit that there is a shortage of skilled employees in the company; only the younger specialists evaluate the situation in a more positive way, while the specialists with long experience in the industry evaluate the lack of readiness of human resources to perform their duties. To analyse the obtained data, the authors use multiple correspondence analysis (MCA). This is a data analysis technique for nominal categorical data that is used to detect and represent underlying structures in a data set. Analysing the indicator matrix allows the direct representation of individuals To analyse the obtained data, the authors use multiple correspondence analysis (MCA). This is a data analysis technique for nominal categorical data that is used to detect and represent underlying structures in a data set. Analysing the indicator matrix allows the direct representation of individuals as points in geometric space. Analysing the Burt Table is a more natural generalization of simple correspondence analysis, and individuals or the means of groups of individuals can be added as supplementary points to the graphical display.
In the indicator matrix approach, associations between variables are uncovered by calculating the chi-square distance between different categories of the variables and between the individuals (or respondents). These associations are then represented graphically as "maps", which eases the interpretation of the structures in the data. Oppositions between rows and columns are then maximized in order to uncover the underlying dimensions that are best able to describe the central oppositions in the data. As in factor analysis or principal component analysis, the first axis is the most important dimension, the second axis is the second most important, and so on, in terms of the amount of variance accounted for. The number of axes to be retained for analysis is determined by calculating modified eigenvalues [33] .
The authors defined some reasons why the industry should cooperate with the universities which are: to solve specific technical or design problems, to make measurements, in some cases to get new ideas for developing new products; to improve product quality, to have access to new research, to organize problem solving workshops, to maintain relationships and network with the university, to recruit university graduates.
Conclusions, Results and Discussion
The lack of a clear state policy and, more importantly, the lack of political will in implementing even what is already prepared is one of the main problems. The challenges and deficiencies determined in this article may serve as a basis for further research.
The authors used the triangulation method to analyse the construction industry, legislation framework and literature studies. The results were validated during the interviews and the survey. The illustrative figures (Figures 2-5) show the most explicit samples of the performed survey. The authors proved that both the construction industry and the universities are very state regulated. Therefore, the Triple Helix model appeared to be the most suitable to describe the mutual interaction.
The elaborated model of cooperation between the state, society, universities and industry is based on the interviews with construction sector professionals, experts and academics that provided their views on the current situation. Another input via a survey was received from more than 400 employees with college and higher education who work in the construction sphere. The model allows either solving or minimizing the main problems that both the construction sector and the academics are facing.
Each small economy should set national priorities and have a willingness to stick to the chosen path. Estonia is a great example of the state that persistently invests and develops the fields that it has chosen as strategic ones.
The challenges and deficiencies determined in this article may serve as a basis for further research.
Research Results
The aim of this research is to suggest the most effective model for long-term cooperation between an academic university and the private construction sector of the emerging small economy through the comprehensive study of the existing ways of collaboration between universities and the construction industry.
Conclusions are supported by both findings of other scientists, such as Tsuori M., and results of the current research [34] . The model, designed by the authors, suggests a way of how to cooperate with a mutual benefit when both private companies and universities help each other to improve the situation.
The first macro level problem that affects only universities is their system of financing. There are several models and different goals set by the EU, UN, national development programs, etc. that are expected to be fulfilled. We will not get involved in a discussion whether there is a real need for 30%/40%/50% of the EU population to have higher education or not. We will leave this for other researchers, however such a quantitative requirement obliges the particular state to follow this pan-European plan. As a result, many countries provide the policy "Money follows the student", believing that this increases the number of students, however it does not allow one to raise the quality of their education. This happens due to the limited academic human resources and due to the quality of the students themselves who are admitted for studies with very low or non-existent criteria. To promote the quality of education, the universities together with the ministries of finance and education should develop a new or adopt the existing financing model that would ensure a certain fixed budget that does not depend on the number of students. This financial approach should also include some variables of additional incentives (the university improved its ranking, made a breakthrough in a scientific field, students were examined by an independent body or another university and results were higher than a certain level, the university attracted a significant private customer and it can keep this fee for internal development, etc.) that are needed to push universities to develop themselves.
Assuming that the aforementioned problem is solved, there are a few issues for discussion at the University-Industry level. The first two issues could be solved by inviting working specialists to lecture. They most probably cannot lead the scientific work, however they may explain how the industry operates in real life, what the skills are and the knowledge that is needed for the particular specialty. The industry has to be involved in the program development as well. Tutors of all levels may have a certain practice period in the construction company, however the company should be compensated for the time and resources spent to train the academics. A similar project was initiated in Latvia, however it has not been launched yet.
International input is essential. Small countries should get as much as possible from outside in order to not stay behind. Thus, exchange programs, guest lecturers from abroad and permanent staff from different countries will improve both the level of knowledge and the perception of the university in the world.
Specialization of the students is also essential. Minimum time should be spent by the company to train the newly graduated engineers. There is no need for the foreman to know the same things that the structural designer knows, and vice versa. This does not mean that each of them shall be limited by his/her narrow field only, knowing nothing about other spheres. The fundamental basics shall be the same, however students shall have deep expertise in the field that they are interested in and shall gain general information to complement their specialization.
The last but not least question is about students' involvement in the industry. Here come the financial options in possession of each particular university. If the number of students is not big, they may get better support from the university, allowing them to concentrate on studies only. During the first years when the fundamental theoretical subjects are taught, students should study at the university, however after three years, they should choose the specialization that they want and get a job in that field. The time before the student gets the diploma may be extended up to 5-6 years. This way, it will provide an opportunity to have time for normal practice and work.
After the first three years, students may switch to the evening study hours while working in the morning. Students may be issued special scholarships compensated in part or in full by the company. This scholarship issued by the private company is beneficial since almost no taxes are to be paid; sometimes even tax is deductible as any payment to the university. The university can also benefit from the arrangement, reducing its expenses on each particular student. If a student does not study properly, he/she does not receive a scholarship. Part of the scholarship may be paid after receiving the diploma so that students are motivated to continue their studies. This model allows companies to receive employees with theoretical background and proceed with proper training to the benefit of both parties.
If all five points are implemented, a significant improvement is expected within a relatively short time period. The synergy and symbiosis of the educational process and the industry will develop in a short time. The limited number of places in the universities shall ensure that only those who are really keen to work in construction and are motivated to become well-trained professionals are accepted. The involvement of the representatives from the construction sector will provide them with an opportunity to communicate with the students and invite the most willing ones to undergo practical studies. The students will better understand the real-world issues and will make better thought-out choices of their future profession.
The scholarship program shall push students to work and study hard to receive more money. The construction companies shall have an option to train students with minimum costs, providing them with an option to stay in the company and, what is much more important, most of these young engineers will know what they want to do after graduation and will be able to fulfil their duties with minimal training from the employer's side.
The suggested cooperation model may provide a general guideline for further detailed researches and its implementation may help similar-sized economies to make national adjustments. The implementation of this model in bigger and/or developed economies should be justified by separate additional research.
These findings provide a broad field for further studies and researches which may focus either on the construction industry only or expand to other industries with similar operational models.
Changes are necessary for the construction sphere of Latvia, raising its productiveness, innovations, exportability, as well as highlighting achievements in the construction area. Tendencies of the industry development demand professional qualified specialists with the necessary education: architects, construction engineers, etc., whereas the authors offer to make a uniform database in order to attract and select performers of physical work.
